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In the theory of two-dimensional singularities, simple elliptic singularities and
cusp singularities are regarded as the next most reasonable class of singularities
after rational singularities. What are natural generalizations in three-dimensional
case of those singularities. They are purely elliptic singularities.
The notion of a simple K3 singularity is defined as a three-dimensional isolated
Gorenstein purely elliptic singularity of $(0,2)$ -type. Yonemura calculate the weights
of hypersurface simple K3 singularities by nondegenerate polynomials and obtained
examples.




3 (X, $x$ ) Simple K3 singlarity
$\bullet$ (X, $x$ ) : $(0,2)$ -Type, Gorenstein purelly elliptic sigularity
$\bullet$ $\forall Q$-factorial terminal modification $\delta$ : $(\mathrm{Y}, D)arrow(X, x)$ , $D$ :normal K3 surface
Simple $\mathrm{K}3$ singularity 3 $(0,2)-Type$ Gorenstein purelly elliptic sigu-
larity
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Simple K3 singlarites
([1]) Prop 2.1 Prop 23
$\mapsto$
$\bullet$ $\alpha$ $:=(\alpha_{1}, \alpha_{2}, \alpha_{3}, \alpha_{4}),$ $\alpha_{i}\in Q_{+}$ , $\alpha_{1}+\alpha_{2}+\alpha_{3}+\alpha_{4}=1$ ,
$1>\alpha_{1}\geq\alpha_{2}\geq\alpha_{3}\geq\alpha_{4}>0$
$\bullet$ $\nu:=(z_{1}, z_{2}, z_{3,4}z),$ $z_{i’}\in Z_{0}$
$\bullet T(\alpha)$ $:= \{\nu|\sum\nu\cdot\alpha=1\}$
Prop 21
$\bullet W’$ $:=\{\alpha=(\alpha_{1}, \alpha_{2}, \alpha_{3}, \alpha_{4})\in Q_{+}4|\alpha_{1}+\alpha_{2}+\alpha_{3}+\alpha_{4}=1\}$
$\bullet<T(\alpha)>:=\{\nu|\sum \mathcal{U}*t_{\nu}\in R^{4} s.t. t_{\nu}\in R_{0}\}$
$\bullet$ $W_{4}:=\{\alpha\in W’|(1,1,1,1)\in Int<T(\alpha)> \alpha_{1}\geq\alpha_{2}\geq\alpha_{3}\geq\alpha_{4}\}$
$W_{4}$ 95
Prop 23
1) For any $i=1,2,3,4$ , one of the following is sahsfied :
$\alpha_{i}=\frac{P}{P}\angle,$ $P=LCM(P_{1}, P_{2}, P_{3}, P_{4})$
a) $P_{i}|P$,
b) $P_{i}|(P-P_{j})$ , for some $j\neq i$ .
2) $GCD(Pi, P_{j}, P_{k})=1$ , for all distinct $i,$ $j,$ $k$
3) Let $\alpha_{ij}:=GCD(P_{i}, P_{j}),$ $(i\neq j)$ , then $\alpha_{ij}|P$.











Printtool stePl $\cdot \mathrm{s}\mathrm{t}\mathrm{e}\mathrm{p}2$
Stepl.
$(A)$ $\alpha_{1}=\alpha_{2}(i.e., \nu(2, \mathrm{o}, 1,1)\in T(\alpha))$
$(B)$ $\alpha_{1}=1/3(i.e., \nu(3, \mathrm{o}, \mathrm{o}, 0)\in T(\alpha))$
$(C)$ $2\alpha_{1}+\alpha_{2}=1(i.e., \nu(2,1,0,0)\in T(\alpha))$
$(D)$ $2\alpha_{1}+\alpha_{3}=1(i.e., \mathcal{U}(2,0, n, 0)\in T(\alpha))$
$(E)$ $2\alpha_{1}+n\alpha_{4}=1$ $n\geq(i.e., \nu(2, \mathrm{o}, \mathrm{o}, n)\in T(\alpha))$
(B) Step2.
$(B-1)$ $\mu=(0,4,0,0)$ and $\alpha_{1}=1/3,$ $\alpha_{2}=1/4$
$(B-2)$ $\mu=(1,3,0,0)$ and $\alpha=(1/3,2/9,2/9,2/9)$
$(B-3)$ $\mu=(0,3,1,0)$ and $3\alpha_{2}+\alpha_{3}=1$
$(B-4)$ $\mu=(0,3,0,1)$ and $3\alpha_{2}+\alpha_{4}=1$
$(B-5)$ $\mu=(0,3,0,0)$ and $\alpha_{1}=\alpha_{2}=1/3$
$\mu=(1,2,1,0)$ and $\alpha=(1/3,2/9,2/9,2/9)$ $(\mathrm{C}\mathrm{a}\mathrm{c}\mathrm{e}(\mathrm{B}-2))$
$(B-6)$ $\mu=(1,2,0,1)$ and $\alpha_{2}=\alpha_{3}$
$\mu=(1,2,0,0)$ and $\alpha_{1}=\alpha_{2}=1/3(\mathrm{C}\mathrm{a}\mathrm{s}\mathrm{e}(\mathrm{B}- 5))$
$(B-7)$ $\mu=(0,2,2,0)$ and $\alpha_{2}+\alpha_{3}=1/2$
$\mu=(0,2,1,1)$ and $\alpha_{1}=\alpha_{2}=1/3(\mathrm{C}\mathrm{a}\mathrm{s}\mathrm{e}(\mathrm{B}- 5))$





$(B-4)\alpha=(1/3,4/15,1/5,1/5),$ $(1/3,7/24,1/4,1/8),$ $(1/3,2/7,5/21,1/7)$ ,
(1/3, 5/18, 2/9, 1/9)
$(B-5)\alpha=(1/3,1/3,1/6,1/6),$ $(1/3,1/3,1/5,2/15),$ $(1/3,1/3,2/9,1/9)$ ,
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